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WHAT IS CLAIMED IS: 

1. A one-dunensional piezoelectric actuator array conprlsiag: a 
piezoelectric device vdiicli ccnprises a plate or pillar- shaped piezoelectric 
member, and at least one pair of electrodes formed on the piezoelectric 
5 member: seiid piezoelectric device being driven based on a piezoelectric effect 
of the piezoelectric member and being disposed in a planar form, 

vAierein the piezoelectric device constitutes a piezoelectric device 
substrate, is formed in a planar corrib shape as a v*iole in v?hich comb teeth are 
connected to one another at one end of the piezoelectric device, and comb- 
10 teeth portions thus formed are functioned as a plurality of driving portions, 

vdierein a guide siibstrate having a concave portion for housing at 
least a part of the piezoelectric device substrate is further provided in a 
predetermined position, and 

wherein the guide substrate and the piezoelectric device substrate 
15 are iategrally vmif ied in such a manner that a resiiLtant is readily usable for 
formation of multiply stuck stiructural body. 



2. Ihe one-dimensional piezoelectric actuator array according to 

claim 1, 

20 vdiereln the guide substrate includes projections and/or ridges 

arranged at an interval corresponding to a width between the driving portions 
positioned adjacently each other in a bottom surface of the concave portion 
for housing, and 

v^ierein the respective projections and/or ridges are inserted 

25 between driving portions positioned adjacently each other, and the guide 
substrate and the piezoelectric device stibstrate are integrally unified. 
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3, The ane-dimensianal piezoelectric actuator array accoriding to 
claim 2, vAierein a vdxing circuit is further disposed on the guide substrate 
and connected to the electrodes. 



5 4. A two-dimansional piezoelectric actuator array conprising a 

plural nuinber of one-dimensional piezoelectric actuator arrays multiply stuck, 
and a pliorality of driving portions is structurally aligned and arranged in a 
plural nuinber, 

vdierein said one-dimensional piezoelectric actuator array 
10 comprising: a piezoelectric device which conprises a plate or pillar- shaped 
piezoelectric member, and at least one pair of electrodes formed on the 
piezoelectric member: said piezoelectric device being driven based on a 
piezoelectric effect of the piezoelectric member and being disposed in a 
planar form, 

15 wherein the piezoelectric device constitutes a piezoelectric device 

substrate, is formed in a planar comb shape as a whole in whicih comb teeth are 
connected to one another at one end of the piezoelectric device, and oorib- 
teeth portions thus formed are functioned as a plurality of driving portions, 
wherein a guide substrate having a concave portion for housing at 

20 least a part of the piezoelectric device substrate is further provided in a 
predetermined position, and 

vdierein the guide svibstrate and the piezoelectric device substrate 
are integrally unified in such a manner that a resultant is readily losable for 
formation of multiply stuck structural body. 

25 

5. The two-dimensional piezoelectric actuator array according to 
claim 4, vdierein the guide substrate includes projections and/or ridges 
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arxanged at an interval cx>rresponding to a width between the driving portions 
positioned adjacently each other in a bottom siarface of the concave portion 
for hoijsing, and 

v^erein the respective projections and/or ridges are inserted 
between driving portions positioned adjacently each other, and the guide 
substrate and the piezoelectric device siibstrate are integrally unified. 

6. The two-dimensional piezoelectric actuator array according to 
claim 4, wherein a wiring circuit is further disposed on the guide substrate 
and connected to the electrodes. 

7. A two-dimensional piezoelectric actuator array: ccnprising a 
structurally aligned plural number of piezoelectric devices each of vdrLch 
comprises a plate or pillar-shaped piezoelectric member, and at least one pair 
of electrodes formed on the piezoelectric marber: said piezoelectric device 
being driven based on a piezoelectric effect of the piezoelectric member and 
being disposed in a planar form, 

wherein the piezoelectric device constitutes a piezoelectric device 
substrate, is formed in a planar ccmb shape as a whole in v^ch connb teeth are 
connected to one another at one end of the piezoelectric device, and coitib- 
teeth portions thus formed are functioned as a plurality of driving portions, 

vdierein a first guide frame manber is disposed additionally ; said 
first guide frame being of a hollow box shape and having a plurality of pairs 
of guide grooves for housing a plurality of piezoelectric device substrates 
formed on two inner surfaces facing each other of the guide frame monnber in 
accordance with a niiriber of piezoelectric device substrates to be housed in an 
aligned state in a predetermined position at a predetermined inteirval, and 
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said guide grooves being arranged at an interval corresponding to a thickness 
of the piezoelectric device substrate, and 

\i^ierein the plurality of piezoelectric device substrates is inserted 
and housed in the connesponding guide grooves of the first guide frame meiriber, 
and the plurality of driving portions are structurally aligned/arranged. 

8. The two-dimensional piezoelectric actuator array according to 
claim 7 vdiich further ocnprises a lid member in v^iich slits are formed at an 
interval same as an interval between two guide grooves positioned adjacently 
each other; said slits having a shape corresponding to a shape of tip ends of 
the plmrality of driving portions, 

v^erein the tip ends of the plurality of driving portions are 
inserted into the slits to be fixed at predetermined positions, respectively. 

9. The two-dimensional piezoelectric actuator array according to 
claim 8 v^iich fxirther comprises wiring conponents having a structure 
aligned/arranged in a spatial manner same as that of the plurcility of driving 
portions and being connected to respective electrodes. 

10. A one-dimensional piezoelectric actiaator array comprising: a 
plurality of piezoelectric devices each of vdiich conprises a piezoelectric 
device \diich comprises a plate or pillar-shaped piezoelectric member, and at 
least one pair of electrodes formed on the piezoelectric member: said 
piezoelectric device being driven based on a piezoelectric effect of the 
piezoelectric member and being disposed in a planar form, 

wherein a plurality of piezoelectric devices is arranged in a planar 
form in an independently separated state. 
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v?herein a guide substrate having a concave portion for housing at 
least a part of each of the plurality of piezoelectnc devices at a 
predetermined position is further disposed in addition to a plurality of 
piezoelectric devices, and 
5 wherein the guide substrate and the plurality of piezoelectric 

devices are integrally unified, thereby a resultant is easily multiply stuck 
to from a multiply stuck structural bocfy. 

11. A two-dimensionally aligned piezoelectric actuator array 
10 ccmprising a spatially cLLigned_plura1 i ty of piezoelectric devices each of 
vdiich ccnprises a piezoelectric device vdiich ccnprises a plate or pillar- 
shaped piezoelectric member, and at least one pair of electrodes formed on the 
piezoelectric member; said piezoelectric device being driven based on a 
piezoelectric effect of the piezoelectric member and being disposed in a 
15 planar form, 

vflherein a second guide frame merriber is disposed additionally; said 
second guide frame m^ber having a plurality of openings arranged in a grid 
form, and a housing space being channeled throucfi the plurality of openings 
and fixing a plurality of piezoelectric devices by housing it, and 
20 vtfherein the respective piezoelectric devices are fixed by inserting 

the plurality of piezoelectric devices to the corresponding plurality of 
openings of the housing space of the second guide frame m^vber, thereby the 
plxirality of piezoelectric devices are spatially aligned/arranged. 

25 12. The two-dimensional piezoelectric actuator array according to 

claim 11 which further comprises wiring coirpanents having a structure 
aligned/arranged in a spatially manner same as that of the plurality of 
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driving portions and being cx>nnected to respective electrodes. 

13. A mamafacturing method of a one-dimensional piezoelectric 
actijator array conprising at least one piezoelectric device viiich conprises a 
5 plate or pillar- shaped piezoelectric member, and at least one pair of 

electrodes formed on the piezoelectric member: said piezoelectric device being 
driven based on a piezoelectric effect of the piezoelectric member and being 
disposed in a planar form, the method corrprising the steps of: 

forming a piezoelectric material in a sheet shape to prepare a 
10 piezoelectric sheet; 

forming a pair of electrodes on at least one surface of the 
piezoelectric sheet; 

forming the piezoelectric sheet in a planar comb shape as a whole in 
which cornb teeth are connected to one another at one end of the piezoelectric 
15 sheet to prepare a piezoelectric device substrate in vdiich comb-teeth portions 
function as a plurality of driving portions; 

preparing a guide substrate having a concave portion for hoijsing at 
least a part of the piezoelectric device substrate with unifying integrally 
them in a predetermined position; and 
20 housing the piezoelectric device substrate in the guide substrate to 

prepare the one-dimensional piezoelectric actuator array in v^iich the 
plurality of driving portions constituting the piezoelectric device substrate 
are aligned/arranged in the planar manner. 



25 



14. A manvifacturing method of a piezoelectric actuator array 
comprising structxirally aligned plxaralities of piezoelectric devices each of 
v^ch piezoelectric device conprises a plate or pillar- shaped piezoelectric 
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mariber, and least one pair of electrodes formed on the piezoelectric meniber: 

said piezoelectric device being driven based on a piezoelectric effect of the 

piezoelectric member and being disposed in a planar form, the method 

comprising the steps of: 
5 forming a piezoelectric matericLL in a sheet shape to prepare a 

piezoelectric sheet; 

forming a pair of electrodes on at least one sirrf ace of the 

piezoelectric sheets- 
forming the piezoelectric sheet as a whole in a planar comb shape in 
10 vAiich carib teeth are connected to one another in one end to prepare a 

plurality of piezoelectric device substrates in \iflhich comb-teeth portions 

constitute a plurality of driving portions; 

preparing a guide substrate having a concave portion for housing at 

least a part of the piezoelectric device substrate to be integrally hoiosed in 
15 a predetermined position; 

housing the piezoelectric device substrate in the guide substrate to 

prepare a one-dimensional piezoelectric actuator array; and 

stacking multiply a plxorality of one-dimensional piezoelectric 

actuator arrays to prepare the two-dimensional piezoelectric actuator array in 
20 v*iich the plurality of driving portions constituting the piezoelectric device 

substrate are structurally aligned/arranged. 

15. The man\jfact\iring method of the two-dimensional piezoelectric 
actuator array according to claim 14, further ccnprising the steps of: 
25 forming positioning means having a positioning function at time for 

sticking multiply the plurality of one-dimensional piezoelectric actuator 
arrays in the guide substrate; 
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houislng the piezoelectric device siibstrate in the guide siibstrate to 
prepare the one-dimensioaal piezoelectric actuator array ,_^Ki_ 

forming a two-dimensional piezoelectric actuator array in \(^ch the 
plurality of driving portions constituting the piezoelectric device substrate 
are structiarally aligned/arranged by using the function of the positioning 
means to stack multiply thus formed plurality of one-dimensional piezoelectric 
actuator arrays. 

16. The manxafacturing method of the two-dimensional piezoelectric 
actuator array according to claim 15, wherein the positioning means ooipprises 
a through hole and/or a marker . 

17. A manufacturing method of a piezoelectric actuator array 
comprising a structurally aligned plural nurriber of piezoelectric devices eadh 
of which conprises a plate or pi3J.ar-shaped piezoelectric member, and at least 
one pair of electrodes formed on the piezoelectric member: said piezoelectric 
device being driven based on a piezoelectric effect of the piezoelectric 
member and being disposed in a planar form, the method ccnprising the steps 
of: 

forming a piezoelectric material into a sheet shape to prepare a 
plural number of piezoelectric sheets; 

forming a pair of electrodes dLn at least one surface of each 
piezoelectric sheet, respectively; 

forming each piezoelectric sheet in a planar comb shape as a v^le 
in which comb teeth are connected to one another in one end of the 
piezoelectric sheet to prepare each piezoelectric device substrate in which 
comb-teeth portions constitute a plirrality of driving portions; 
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preparing a first guide frame being of a hollow box shape and having 
a plurality of pairs of guide grooves for housing a plurality of piezoelectric 
device substrates in two inner sxarfaoes facing each other of the guide frame 
member in accordance with a plural nimiber of piezoelectric device substrates 
5 to be housed therein in an aligned state in a predetermined position at a 

predetermined interval, and said guide grooves being arranged at an interval 
corresponding to a thickness of the piezoelectric device substrate; and 

housing a predetermined plural nxjitiber of piezoelectric device 
substrates in guide grooves of the first guide frame mertilDer to prepare a two- 
10 dimensional piezoelectric actuator array in which the plixrality of driving 
portions constituting the piezoelectric device substrate is structural ly 
aligned/ arranged . 



